1. Introduction {#sec1-ijerph-17-04136}
===============

Horse riding and dog ownership seem to be associated with both nature relatedness and physical activity. However, there is a lack of evidence on the association of nature relatedness, pet attachment, physical activity and physical, psychological and social wellbeing.

1.1. Physical Activity and its Association with Wellbeing {#sec1dot1-ijerph-17-04136}
---------------------------------------------------------

Health promotion by means of increased physical activity is maybe the most promising strategy to counteract age-related decreased quality of life. Not only cardiorespiratory fitness \[[@B1-ijerph-17-04136],[@B2-ijerph-17-04136]\], physical functioning \[[@B1-ijerph-17-04136],[@B3-ijerph-17-04136]\], bone health \[[@B4-ijerph-17-04136]\] and balance \[[@B5-ijerph-17-04136]\], but also wellbeing in general \[[@B6-ijerph-17-04136]\] can be affected by regular activities or resistance training even at an older age. In particular, movement attributable to horseback riding is associated with positive physical and mental improvements such as muscle strengthening \[[@B7-ijerph-17-04136],[@B8-ijerph-17-04136]\], trunk stabilization \[[@B9-ijerph-17-04136]\] and mental wellbeing \[[@B10-ijerph-17-04136]\], both in children and adults.

Although it is widely accepted that health-related quality of life and health itself are influenced by participation in sports \[[@B11-ijerph-17-04136]\], around 23% of adults worldwide do not achieve the recommended activity levels, with a minimum 150 min of medium intensity per week \[[@B12-ijerph-17-04136]\]. To reach the recommended activity levels, exercise with pets, dog walking or horseback riding could be beneficial. The influence of dogs on activity levels is well documented \[[@B13-ijerph-17-04136]\] for different age groups, such as children \[[@B14-ijerph-17-04136],[@B15-ijerph-17-04136]\], adults \[[@B16-ijerph-17-04136],[@B17-ijerph-17-04136]\] and the elderly \[[@B18-ijerph-17-04136],[@B19-ijerph-17-04136],[@B20-ijerph-17-04136]\]. However, for recreational horseback riding no such evidence exists in the elderly.

1.2. Nature Relatedness and its Association with Wellbeing and Perceived Health {#sec1dot2-ijerph-17-04136}
-------------------------------------------------------------------------------

Nature relatedness (NR) describes a close feeling with nature and different levels of connectedness with the natural world \[[@B21-ijerph-17-04136]\], which means it describes the cognitive, affective, and physical connection of people with nature \[[@B21-ijerph-17-04136],[@B22-ijerph-17-04136]\]. Its origin is based among others on the Biophilia hypothesis \[[@B23-ijerph-17-04136]\] of E.O. Wilson, who proposed that people have an instinctive, intrinsic demand to attach to others and other living things \[[@B24-ijerph-17-04136]\], and to nature in general \[[@B22-ijerph-17-04136],[@B25-ijerph-17-04136]\]. The motivation to spend time in nature and its influence on wellbeing is based on this attachment assumption \[[@B22-ijerph-17-04136],[@B25-ijerph-17-04136]\].

In historical dimensions, only very recently have humans spent most of their time in built environments \[[@B26-ijerph-17-04136],[@B27-ijerph-17-04136]\] and time spent in nature is decreasing. Different studies have investigated the impact of nature or activity in natural environments on wellbeing \[[@B28-ijerph-17-04136],[@B29-ijerph-17-04136],[@B30-ijerph-17-04136]\]. Living close to green spaces is a motivator for physical activity \[[@B31-ijerph-17-04136]\].

Activities in nature are associated with stress reduction \[[@B27-ijerph-17-04136]\], wellbeing and happiness \[[@B26-ijerph-17-04136],[@B32-ijerph-17-04136]\]. The higher the connectedness to nature, the higher the life satisfaction and the higher the happiness or positive emotion \[[@B33-ijerph-17-04136],[@B34-ijerph-17-04136]\]. Furthermore, time spent in nature may also be used to increase physical activity \[[@B35-ijerph-17-04136]\].

Walking through natural environments results in higher physical fitness \[[@B36-ijerph-17-04136]\]. Compared to indoor sports or outdoor sports in built environments, physical activity in nature leads to better sleep quality and emotional wellbeing \[[@B37-ijerph-17-04136]\] and a healthier lifestyle \[[@B35-ijerph-17-04136]\]. Immune function could be improved through time in outdoor environments as well \[[@B38-ijerph-17-04136],[@B39-ijerph-17-04136]\]. Natural environments compared to city areas increase parasympathetic nerve activity, whereas sympathetic nerve activity decreases \[[@B39-ijerph-17-04136],[@B40-ijerph-17-04136]\]. Additionally, an increase in natural killer cell activity after walking in forests has been observed \[[@B38-ijerph-17-04136],[@B41-ijerph-17-04136]\].

In addition to physical wellbeing, psychological and emotional wellbeing, expressed as happiness, are positively influenced by contact with nature \[[@B42-ijerph-17-04136],[@B43-ijerph-17-04136],[@B44-ijerph-17-04136]\]. Physical activity in natural environments can cause increased mental wellbeing \[[@B45-ijerph-17-04136]\]. Therefore, nature-based physical activity programs, such as therapeutic horseback riding, can improve mental health \[[@B46-ijerph-17-04136]\]. Feelings like calmness or refreshment are significantly higher after activity in natural environments compared to activities in a city \[[@B39-ijerph-17-04136]\]. Walking or running in nature can result in less sadness \[[@B43-ijerph-17-04136]\], tension, confusion and anger \[[@B45-ijerph-17-04136]\], while cognitive capacity \[[@B47-ijerph-17-04136]\] as well as energy, such as vitality and enthusiasm, can increase \[[@B43-ijerph-17-04136],[@B45-ijerph-17-04136]\]. Community gardening among the elderly \[[@B48-ijerph-17-04136]\] and children \[[@B49-ijerph-17-04136]\] can lead to physical and social benefits \[[@B50-ijerph-17-04136]\]. People visiting green spaces and having a stronger relatedness to nature more frequently experience better social cohesion \[[@B28-ijerph-17-04136]\], and activities in green spaces stimulate personal development, e.g., increased body appreciation \[[@B33-ijerph-17-04136]\]. An increased social contact frequency due to activity in a natural environment has been reported too \[[@B33-ijerph-17-04136],[@B34-ijerph-17-04136]\].

1.3. Pet Attachment and its Association with Wellbeing {#sec1dot3-ijerph-17-04136}
------------------------------------------------------

The relationship with animals can be seen as a third pillar for health care. Bowlby's (1975) attachment theory \[[@B51-ijerph-17-04136]\] proposed not only relationships to humans, as originally described, but also to animals \[[@B20-ijerph-17-04136],[@B52-ijerph-17-04136]\]. According to this theory people can develop a bond to pets and profit from it in various dimensions, e.g., through the presence of a dog in therapeutic settings \[[@B53-ijerph-17-04136]\]. It is not only a relationship to the animal; people need the animal to fill a void in life or self-esteem for a positive outcome, and this is called attachment \[[@B54-ijerph-17-04136]\].

In several studies pet owners indicate high levels of attachment to their pets both in adults \[[@B55-ijerph-17-04136]\], in children \[[@B56-ijerph-17-04136]\], but also in mentally ill patients \[[@B57-ijerph-17-04136]\] and elderly people \[[@B20-ijerph-17-04136],[@B58-ijerph-17-04136],[@B59-ijerph-17-04136]\]. Regardless of the animal species, attachment to dogs \[[@B16-ijerph-17-04136],[@B60-ijerph-17-04136],[@B61-ijerph-17-04136],[@B62-ijerph-17-04136]\], cats \[[@B20-ijerph-17-04136]\], and horses \[[@B56-ijerph-17-04136]\] are observed. As published before, our study showed that horse ownership was related to overall pet attachment, but riders had significantly lower scores and sub-scores compared to dog owners \[[@B63-ijerph-17-04136]\]. Overall, pet attachment was associated with mental and social wellbeing. By contrast, no association was found with physical wellbeing neither in riders nor in dog owners \[[@B63-ijerph-17-04136]\]. On the other hand, studies with dog owners indicated a correlation between pet attachment and physical wellbeing \[[@B64-ijerph-17-04136],[@B65-ijerph-17-04136]\]. Pets induce increased social interaction \[[@B66-ijerph-17-04136]\] and quality of life \[[@B67-ijerph-17-04136]\] and have a positive influence on mental health \[[@B68-ijerph-17-04136],[@B69-ijerph-17-04136]\]. However, despite all the positive effects, negative consequences of pet ownership, such as injuries \[[@B70-ijerph-17-04136],[@B71-ijerph-17-04136],[@B72-ijerph-17-04136],[@B73-ijerph-17-04136]\] or zoonoses \[[@B67-ijerph-17-04136],[@B74-ijerph-17-04136]\], are also possible.

1.4. The Present Study {#sec1dot4-ijerph-17-04136}
----------------------

Although studying this triad, the influence of connectedness to nature, the influence of pet attachment and the influence of physical activity on wellbeing and mood in middle- and older-aged (45+) recreational horseback riders, seems to be a straightforward research path given the above mentioned evidence, so far no such study has been conducted. Overall, there is a lack of studies concerning recreational horseback riding in the elderly. Therefore, the present study aims to investigate the influence of these three factors on wellbeing and mood (predominant emotion or feelings) of recreational horseback riders in comparison to dog owners.

We reported about the relationship between pet attachment and riders' and dog owners´ wellbeing \[[@B63-ijerph-17-04136]\]. Based on these findings, we hypothesized that recreational horseback riders aged 45+, show nature relatedness (NR) scores, pet attachment (PA) and activity levels comparable to dog owners, whom have been studied more extensively. Secondly, we hypothesized that these parameters (nature relatedness, pet attachment and activity levels) were associated with physical, psychological and social wellbeing and happiness (mood).

2. Materials and Methods {#sec2-ijerph-17-04136}
========================

2.1. Participants {#sec2dot1-ijerph-17-04136}
-----------------

The recruitment strategy has been described before \[[@B63-ijerph-17-04136]\] and included conducting a search for riders with the help of the Equestrian Association of Austria (OEPS), which is dedicated to different riding disciplines and has about 48,500 members \[[@B75-ijerph-17-04136]\]. The search for dog owners was conducted with the help of the Working Dog Sports Association of Austria (OEGV), with about 55,000 members \[[@B76-ijerph-17-04136]\], which is dedicated to education and training of dogs and owners. All riding clubs and dog associations received accurate information about the study. People without pets, as controls, were found through a call in a weekly newspaper and announcements in shops in the same regions the people with pets came from. One hundred and eighty-four riders and dog owners \[[@B63-ijerph-17-04136]\] and 56 people without pets followed the call to participate in the study and were contacted via mail or phone.

To assess inclusion and exclusion criteria, a screening conversation via face to face or telephone was conducted with all individuals identified. Subjects were eligible, if they met the following inclusion criteria: at least 45 years or older, being a long-standing recreational horseback rider or dog owner, or do not own any animal (controls), and being an Austrian citizen. Exclusion criteria were health impairments making horseback riding, dog walking or household and sports activities impossible, unable to answer a questionnaire in German, or owning both dogs and horses. For controls, of course, owning a pet was an exclusion criterion.

All selected participants agreed to spend one hour answering the questionnaire and signed a written informed consent form.

This study was carried out according to the Helsinki declaration of 1964 \[[@B77-ijerph-17-04136]\] and according to data safety guidelines. Due to a waiver it was exempted from ethics approval (IRB of lower Austria: date of submission 18 July 2014, date of waiver 22 July 2014).

2.2. Data Collection and Management {#sec2dot2-ijerph-17-04136}
-----------------------------------

All selected persons received the 14-page questionnaire and the informed consent form via e-mail or postal mail. They were requested to fill in the questionnaire directly after performing their hobby, which means after riding, after dog playing (we used the wording "working" for dog owners, who participated in courses with their dogs), or after performing the other hobby for people without pets, and to return them via e-mail or postal mail. The questionnaires were numbered consecutively and manually transferred to the database. After a check for completeness and signature on the consent form, all questionnaires were numbered for anonymization and manually transferred to SPSS statistics version 24 (IBM Corp., Armonk, NY, USA).

2.3. Questionnaires {#sec2dot3-ijerph-17-04136}
-------------------

Questionnaires were prepared in German language with five self-reporting sections (habitual wellbeing, nature relatedness, pet attachment (for rider and dog owner), wellbeing and mood during/after riding, dog walking or performing one's hobby, and socio-demographic characteristics and activities in household, sports and with the horse or dog). Parts not relevant for this article have been described before \[[@B63-ijerph-17-04136]\].

The 21-item nature relatedness scale, translated into German, developed by Nisbet, Zelenski, and Murphy \[[@B21-ijerph-17-04136]\], was used to assess connectedness to nature. It detects nature enthusiasts, self-identified conservationists \[[@B78-ijerph-17-04136]\]. Statements are rated using a five-point Likert scale, from 1 = disagree strongly to 5 = strongly agree. Nature relatedness scores were calculated by averaging items representing each subscale: the "nature-related experience" score (6 items), the "nature-related-self" score (8 items) and the "nature-related perspective" score (7 items) \[[@B21-ijerph-17-04136]\]. The higher the scores, the higher the relatedness to nature \[[@B78-ijerph-17-04136]\]. The questionnaire has a good internal consistency α = 0.87 for the total score, α = 0.80 for nature-related experience, α = 0.84 for nature-related self and α = 0.66 for nature-related perspective \[[@B78-ijerph-17-04136]\]. The current study shows good internal consistency α = 0.80 for the total score, nature-related self α = 0.72, nature-related perspective α = 0.54 and nature-related experience α = 0.64.

To evaluate pet attachment, positive and negative aspects of relationships, the German translated Life-Impact Scale PALS-35 \[[@B79-ijerph-17-04136]\] with 35 items was used. Pet attachment scores were calculated averaging items representing each subscale: "love" (17 items), "regulation of emotions" (9 Items), "personal growth" (5 items), and "negative impact" (4 items reversed scored) \[[@B79-ijerph-17-04136]\]. It uses a five-point Likert scale, from 1 = "not at all" to 5 = "very much" (Cronbach's alpha = 0.907) \[[@B79-ijerph-17-04136]\]. The current study shows a Cronbach's alpha of 0.934 for the total PALS with 35 items, α = 0.894 for the "love" factor, α = 0.877 for the "regulation" factor, α = 0.811 for the "personal growth" factor and α = 0.485 for "negative impact" factor \[[@B63-ijerph-17-04136]\].

Physical, psychological and social wellbeing of participants were measured by the "Fragebogen zum habituellem Wohlbefinden (habitual subjective wellbeing scale)" FAHW 12-questionnaire \[[@B80-ijerph-17-04136]\]. Items are scored on a five-point Likert scale (Cronbach's α: 0.85) \[[@B80-ijerph-17-04136]\]. General habitual wellbeing (FAHW12) scores were calculated as the sum of responses to the items representing each subscale with a score range from 1 = "certainly not to" 5 = "yes, exactly." Items with negative content were subtracted \[[@B80-ijerph-17-04136]\]. The current study shows a good internal consistency (total FAHW 12: α = 0.80; physical wellbeing: α = 0.82; psychological wellbeing: α = 0.63; social wellbeing: α = 0.53) \[[@B63-ijerph-17-04136]\].

To evaluate the influence of recreational horseback riding, dog walking (influence of training) or any other hobby in controls on wellbeing, a self-designed questionnaire, which asked for the influence of these activities on personal feelings (28 items for physical, psychological and mental wellbeing), was used. This part of the whole questionnaire was filled in directly after performing the hobby (riding, "playing with dog", performing other hobby) for two time-periods: the current time ("after activity") and in retrospective ("during activity"). The items were dichotomous and positive answers were summed up for measuring wellbeing (physical, psychological and social) during and after the activity (Cronbach's α = 0.80 for the total score and Cronbach's α = 0.56--0.66 for the subscales) \[[@B63-ijerph-17-04136]\].

After the self-reported assessment of the influence of training (riding, dog playing, other hobby) on subjective wellbeing, respondents reported their mood (emotions using to a mood barometer) by rating a single Kunin (face) item \[[@B81-ijerph-17-04136]\] ranging, according to Andrews and Withey (1976) \[[@B80-ijerph-17-04136],[@B82-ijerph-17-04136]\], from A = 7 points to G = 1 point. All participants were asked, "Which face illustrates best how you felt during and feel now after riding/dog playing or dog walking/performing your hobby?" \[[@B63-ijerph-17-04136]\].

Demographic data of participants, such as gender, age, height and weight, educational status and living conditions (living with a partner or not), were assessed in the last part of the 14-page questionnaire. The answers were used in general linear models to address possible confounding and comparison of groups. Additionally, participants specified their sports and household activities, which were later transferred to metabolic equivalent hours per week, according to the Compendium of Physical Activities \[[@B83-ijerph-17-04136]\].

2.4. Statistical Analyses {#sec2dot4-ijerph-17-04136}
-------------------------

Descriptive statistics were used to characterize the study groups. For metric data we report mean +/− SEM (standard error of mean) unless otherwise stated; for categorical data, percentages are presented, and chi-square tests and Mann--Whitney tests were applied for group comparison.

FAHW 12-scores were calculated as the sum of responses to the items with a score ranging from −18 to 25 and the sum of responses to the items representing each subscale, ranging from −8 to 18 for physical, from −3 to 11 for psychological and from −8 to 8 for social wellbeing. Higher scores indicate higher wellbeing \[[@B63-ijerph-17-04136],[@B80-ijerph-17-04136]\].

To evaluate subjective activity-related wellbeing (during and after horseback riding, dog playing/working or performing other hobby), the sum scores were computed for each subscale: physical, ranging from 0 to 10, psychological and social wellbeing, ranging from 0 to 9. After the activity sum scores reach for physical from 0 to 10; for performing other hobbys), the sum scores were computed for each subscale: physical, ranging from 0 to 10, psychological from 0 to 9 and for social from 0 to 5. Higher values indicate higher wellbeing during or after the activity \[[@B63-ijerph-17-04136]\].

For the description of mood during/after the activity we summarized AB for "very good", CD for "good", EF for "bad" and G for "very bad" mood.

To calculate pet attachment scores, the mean of responses to the items ranging from 1 to 5 was computed for the total scale and for its subscales "love," "regulation," "personal growth" and "negative impact." According to Cromer and Barlow, higher scores indicate high pet attachment \[[@B63-ijerph-17-04136],[@B79-ijerph-17-04136]\].

To calculate nature relatedness scores, the mean of responses to the items ranging from 1 to 5 was computed for the total scale and for the three subscales "nature-related experience", "nature-related self" and "nature-related perspective." According to Nisbeth et al. \[[@B21-ijerph-17-04136]\], the higher the scores, the higher the nature relatedness.

For comparison of nature relatedness, wellbeing and pet attachment scores between groups, a general linear model adjusted for gender, age, BMI (calculated from weight and height), marital status (fixed or no partnership) and education (more or less than 12 years) was applied.

Normal distribution of residuals was assessed by Kolmogorov--Smirnov tests with Lilliefors' corrected *p*-values \[[@B84-ijerph-17-04136]\] and homogeneity of variances by Levene's tests \[[@B85-ijerph-17-04136]\].

To determine if pet attachment levels influenced the pattern of wellbeing, a structural equation model was applied to the data separately for riders and dog owners.

All analyses were performed using SPSS version 24 (IBM Corp., Armonk, NY, USA) except for structural equitation modelling, which was performed using SEPATH within Statistica 10 (StatSoft, OK, USA). For all tests statistical significance was set at 5% (*p* \< 0.05).

3. Results {#sec3-ijerph-17-04136}
==========

Of 240 eligible persons, 183 people returned the questionnaire and the signed informed consent form by post or e-mail (response rate 76%). Five questionnaires were excluded due to missing information or missing signature. Overall, 67 recreational horseback riders, 57 dog owners and 54 people without pets, older than 44 years of age fulfilled the inclusion criteria and were included in this study (total *n* = 178).

3.1. Sample Characteristics {#sec3dot1-ijerph-17-04136}
---------------------------

The majority of participants were females (88.1% of riders, 63.2% of dog owners, 59.3% of those without pets) (*p* \< 0.001). Age of riders ranged from 45 to 82 years (mean +/− SD: 55.5 +/− 8.4 years), of dog owners from 45 to 80 years (58.7 +/− 10.1 years) and of people without pets from 45 to 92 years (61.7 +/− 11.6 years) and differed significantly across groups (*p* = 0.013). Additionally, body weight and BMI differed (weight: *p* = 0.010, BMI: *p* = 0.005). Average BMI for riders was 23.8 +/− 3.8 kg/m^2^; (mean+/− SD: range: 18--36 kg/m^2^), of dog owners (26.6 +/− 5.2 kg/m^2^; range: 18--43 kg/m^2^) and of controls (BMI: 25.4 +/− 4.3 kg/m^2^; range: 18--41 kg/m^2^). Overall, 23.9% of riders, 19.3% of dog owners and 31.5% of people without pets lived without a partner. Education was similar for the three groups: 92.5% of riders, 93% of dog owners and 85.2% of controls reported 12 years or more education.

3.2. Nature Relatedness {#sec3dot2-ijerph-17-04136}
-----------------------

We found significantly higher NR scores of riders compared to people without pets (*p* \< 0.001) but similar scores compared to dog owners (*p* = 0.325). Mean score of riders was 4.13 +/− 0.06 SEM, of dog owners 4.04 +/− 0.07 SEM and of controls without pets 3.69 +/− 0.07 SEM. People without pets showed less relatedness to nature relatedness scores than riders and dog owners ([Figure 1](#ijerph-17-04136-f001){ref-type="fig"}). Covariates age, gender, education, living status and BMI did not confound these results.

Additionally, sub-scales of NR riders differed significantly from controls but not from dog owners ([Table 1](#ijerph-17-04136-t001){ref-type="table"}).

3.3. Physical Activity {#sec3dot3-ijerph-17-04136}
----------------------

Neither sports activities (*p* = 0.142) (rider: 10.0 +/− 2.2, dog owner 8.8 +/− 2.6, without pets: 9.8 +/− 1.9 MET-h/week) nor household activities (*p* = 0.094) differ significantly between groups (riders 16.9 +/− 3.3 MET-h/week, dog owners 15.5 +/− 2.1 MET-h/week, without pets 11.9 +/− 2.2 MET-h/week). Additionally, no statistically significant difference was found between riders and dog owners (*p* = 0.253) in overall activities in MET-h/week (riders: 107.4 +/− 62.0, dog owners: 137.4 +/− 116.7 vs. MET-h/week), including activities with the pets.

3.4. Pet Attachment {#sec3dot4-ijerph-17-04136}
-------------------

As published in the previous paper, horseback riders had a similar attachment to their pets (3.76 +/− 0.634 SEM) compared to dog owners (3.91 +/− 0.613 SEM) (*p* = 0.053). The covariates age, sex, BMI, marital status and educational status were considered as potential confounders \[[@B63-ijerph-17-04136]\].

Dog owners reported significantly (*p* = 0.023) higher pet attachment "love" scores (mean 4.22 +/− 0.09 SEM) compared to riders (3.94 +/− 0.08 SEM). "Regulation of emotions" was also significantly lower (*p* = 0.009) in recreational horseback riders (3.23 +/− 0.11 SEM) compared to dog owners (3.69 +/− 0.13 SEM). However, no significant differences concerning the sub-scores "personal growth" (riders: 3.44 +/− 0.12 SEM; dog owners: 3.44 +/− 0.13 SEM) (*p* = 0.994) and "negative impact" (riders: 4.29 +/− 0.07 SEM; dog owners: 4.31 +/− 0.08 SEM) (*p* = 0.869) were observed between riders and dog owners \[[@B63-ijerph-17-04136]\].

3.5. Association between Nature Relatedness and Wellbeing {#sec3dot5-ijerph-17-04136}
---------------------------------------------------------

Overall wellbeing (FAHW12) was significantly higher in recreational horseback riders compared to people without pets (*p* = 0.002), but no significantly higher scores compared to dog owners were found (*p* = 0.071). The evaluation of sub-scales shows significantly higher scores in riders for physical wellbeing compared to dog owners (*p* = 0.024) and people without pets (*p* = 0.006). The psychological aspect showed no significant difference between riders and dog owners (*p* = 0.587), but significantly higher levels compared to people without pets (*p* = 0.004). In social aspects of wellbeing (FAHW12), no significantly higher levels of wellbeing of riders compared to dog owners (*p* = 0.427) and people without pets (*p* = 0.317) were found.

The correlation between overall wellbeing (FAHW 12) and nature relatedness was statistically non-significant in recreational horseback riders as well as in dog owners and people without pets.

However, a significant correlation of physical wellbeing (FAHW12) with overall nature relatedness in horseback riders (*R* = 0.249, *p* = 0.042) and dog owners (*R* = 0.395, *p* = 0.003), but no significant correlation in people without pets (*R* = −0.070, *p* = 0.624), was found. Self-reported physical wellbeing correlated with sub-score nature experience in dog owners (*R* = 0.392, *p* = 0.003), but not in recreational horseback riders (*R* = 0.106, *p* = 0.391) and people without pets (*R* = 0.172, *p* = 0.222). Physical wellbeing of dog owners also showed a significant correlation with nature self (*R* = 0.282, *p* = 0.035) and nature perspective scores (*R* = 0.274, *p* = 0.041).

Psychological and social wellbeing (FAHW 12) showed no significant correlation with nature relatedness. Additionally, no correlation of self-reported physical, psychological or social wellbeing and nature relatedness scores and sub-scores during and after the activity in recreational horseback riders was found.

3.6. Association between Mood Barometer and Nature Relatedness {#sec3dot6-ijerph-17-04136}
--------------------------------------------------------------

The mood barometer (assessment of happiness) during/after activity shows differences between the groups. Overall, 79% of recreational horseback riders rated their feeling as very good (A or B), 70% of dog owners and 59% of people without pets did so; 21% of riders, 28% of dog owners and 41% of people without pets rated their feelings as average (Category C or D). Negative feeling during or after the activity was only present in one dog owner ([Table 2](#ijerph-17-04136-t002){ref-type="table"}).

Mood ratings differ between groups. A significantly better mood was found in recreational horseback riders compared to people without pets (*p* = 0.034), but this was similar compared to dog owners (*p* = 0.339).

Mood ratings and NR-self correlated in recreational horseback riders (*R* = 0.250, *p* = 0.042) and dog owners showed a correlation between mood ratings and overall NR (*R* = 0.283, *p* = 0.038) and NR perspective (*R* = 0.303, *p* = 0.026).

The duration of positive feelings and subscore nature experience correlated significantly in riders (*R* = 0.289, *p* = 0.042) and people without pets (*R* = 0.352, *p* = 0.024); however, no correlation was found in dog owners (*R* = 0.139, *p* = 0.363).

3.7. Structural Equation Modeling {#sec3dot7-ijerph-17-04136}
---------------------------------

[Figure 2](#ijerph-17-04136-f002){ref-type="fig"} shows the structural equation model applied to nature relatedness (NR), pet attachment (PA) and wellbeing (WB) and mood ratings. Only riders and dog owners were included in this analysis because we had not assessed pet attachment in controls.

Nature relatedness of riders revealed a direct path to self-reported mood (0.26) as distinctly higher compared to dog owners (0.10). In contrast, dog owners showed an indirect relationship between NR and mood via pet attachment (0.44) that was more pronounced in this group compared to riders (0.18). Furthermore, pet attachment was more strongly related to mood in dog owners (0.43) compared to riders (0.35). As can be seen, overall wellbeing was more strongly related to pet attachment in riders (0.38) compared to dog owners (0.04) and also to mood (riders: 0.47, dog owners: 0.06). Wellbeing during the activity showed a stronger relationship with physical activity in riders (0.17) versus dog owners (0.04). By contrast, wellbeing during the activity had nearly the same relationship with mood in riders (0.65) compared to dog owners (0.64) ([Figure 2](#ijerph-17-04136-f002){ref-type="fig"}).

4. Discussion {#sec4-ijerph-17-04136}
=============

The present study combined attachment to nature, animal bonding, and physical activity with wellbeing and mood of middle- and older-aged (45+) horseback riders in comparison with dog owners and people without pets as controls.

We showed for the first time that both riders and dog owners profit in wellbeing and mood from their pets, but the structure of these relationships differs.

4.1. Nature Relatedness and its Impact on Wellbeing {#sec4dot1-ijerph-17-04136}
---------------------------------------------------

Riders had significantly higher nature relatedness compared to people without pets but were similar to dog owners, which also showed higher scores than people without pets ([Table 1](#ijerph-17-04136-t001){ref-type="table"}). Dog owners often live near green spaces to walk their dogs \[[@B86-ijerph-17-04136],[@B87-ijerph-17-04136]\], and nearby nature is associated with psychological and social health benefits \[[@B31-ijerph-17-04136]\], but we have no evidence that they also have high nature relatedness.

Community gardening in the elderly \[[@B48-ijerph-17-04136]\] and children \[[@B49-ijerph-17-04136]\] can lead to physical and social benefits, but no differences in health and wellbeing can be found for the elderly compared to younger gardeners \[[@B50-ijerph-17-04136]\].

Similarly, in recreational horseback riders, significantly higher self-reported overall wellbeing (FAHW12) compared to people without pets similar to dog owners could be seen.

Riders reported a significantly higher score of physical wellbeing compared to dog owners and people without pets, which was in accordance with other studies. Riding is associated with increased trunk stabilization \[[@B9-ijerph-17-04136]\] and muscle strengthening \[[@B7-ijerph-17-04136],[@B8-ijerph-17-04136]\], which might explain this difference.

In psychological wellbeing, similar levels of riders compared to dog owners, but significantly higher levels compared to people without pets, were shown. Natural environments are associated with positive feelings \[[@B39-ijerph-17-04136],[@B40-ijerph-17-04136]\], and decreased depression \[[@B28-ijerph-17-04136]\], higher perceived mental \[[@B88-ijerph-17-04136]\] health \[[@B35-ijerph-17-04136]\], indicating that activity in nature alone may explain our findings. Furthermore, contact with nature and even images of natural environments can help to decrease stress and anxiety and also supports recovery from illness \[[@B78-ijerph-17-04136]\].

The social aspect of wellbeing (FAHW 12) showed no differences in the wellbeing of riders compared to dog owners and compared to people without pets. This was in contrast to studies, which report that dog walking induces social interactions \[[@B19-ijerph-17-04136],[@B89-ijerph-17-04136],[@B90-ijerph-17-04136]\] and regular meetings with other dog owners \[[@B91-ijerph-17-04136]\]. Interaction with animals increases motivation and leads to social advantages \[[@B92-ijerph-17-04136]\], effects we could not corroborate.

Concerning the association between relatedness to nature and wellbeing \[[@B31-ijerph-17-04136],[@B78-ijerph-17-04136]\], our results indicate that this relationship is not necessarily a direct one but could---especially in dog owners---be mediated by pet attachment if experience in nature is motivated by activities with the pet ([Figure 2](#ijerph-17-04136-f002){ref-type="fig"}).

Physical wellbeing (FAHW12) correlated with overall nature relatedness in horseback riders and dog owners, whereas no correlation was found in people without pets. However, in contrast to studies reporting positive correlations between relatedness to nature and vitality and positive mood \[[@B28-ijerph-17-04136],[@B47-ijerph-17-04136]\] we found a direct association in riders only, while in dog owners this relationship was mediated by pet attachment ([Figure 2](#ijerph-17-04136-f002){ref-type="fig"}). Leisure time activities in green spaces are associated with a lower risk of mental health problems \[[@B29-ijerph-17-04136],[@B93-ijerph-17-04136]\], and depression \[[@B28-ijerph-17-04136],[@B45-ijerph-17-04136]\].

We found significantly better self-reported mood ratings in recreational horseback riders compared to people without pets, but similar in comparison to dog owners ([Table 2](#ijerph-17-04136-t002){ref-type="table"}). These mood ratings correlated with sub-scores of nature relatedness, in contrast to people without pets, both in riders and dog owners. Additionally, the duration of positive feelings of riders correlated with nature experience. This indicates that during riding, a joy in their life and also self-acceptance \[[@B78-ijerph-17-04136]\] might be improved by this activity.

Consistent with other studies, our results showed higher life satisfaction \[[@B33-ijerph-17-04136],[@B34-ijerph-17-04136]\], higher happiness \[[@B26-ijerph-17-04136]\] and wellbeing \[[@B32-ijerph-17-04136]\] in people who reported a higher connectedness to nature.

4.2. Physical Activity {#sec4dot2-ijerph-17-04136}
----------------------

The three groups were comparable concerning their daily physical activities, since we found no significant difference in sports and household activities between the three groups. However, we observed higher overall activity scores in riders and dog owners after the inclusion of pet-related activities, such as riding, dog playing and accompanying activities. Activities with pets, such as horseback riding and dog playing, provides the possibility to reach the recommended activity levels even at an older age (for adults 150 min of moderate intensity aerobic exercise per week or 500--1000 MET-minutes per week) \[[@B83-ijerph-17-04136],[@B94-ijerph-17-04136],[@B95-ijerph-17-04136]\]. In addition to the activity levels, higher psychological wellbeing scores compared to people without pets were found.

4.3. Pet Attachment {#sec4dot3-ijerph-17-04136}
-------------------

High pet attachment in pet owners has been reported \[[@B15-ijerph-17-04136],[@B55-ijerph-17-04136],[@B56-ijerph-17-04136],[@B96-ijerph-17-04136]\]. Our study showed lower scores in horseback riders in the "love" factor and "regulation of emotions" factor compared to dog owners. People without animals were not interviewed and therefore not evaluated \[[@B63-ijerph-17-04136]\]. The reason for these findings may be found in the living circumstances of dog owners. Proximity to their pets over several hours per day may cause stronger emotional closeness. Horseback riders see their horses only a few hours per day or week because horse stables in general are further away from the homes of their owners. Dog owners have longer daily contact and may even sleep with their dogs, an impossibility for riders \[[@B63-ijerph-17-04136]\].

Both in riders and dog owners self-reported mood ratings during/after the activity correlated with their pet attachment \[[@B63-ijerph-17-04136]\], which was in accordance with other studies \[[@B20-ijerph-17-04136],[@B97-ijerph-17-04136]\]. They feel positive emotions \[[@B97-ijerph-17-04136]\] and happiness \[[@B20-ijerph-17-04136]\].

4.4. Structural Equation Model {#sec4dot4-ijerph-17-04136}
------------------------------

The structural equation model demonstrates the direct pathway between nature relatedness to self-reported mood in riders, whereas in dog owners, this relationship is indirectly mediated by pet attachment. We suggested that riding in a nature environment and mood influenced each other, but that dog owners have a connection to nature because of their love for their animals. Moreover, overall wellbeing is more strongly related to pet attachment in riders compared to dog owners and also to mood ([Figure 2](#ijerph-17-04136-f002){ref-type="fig"}). This indicates that during riding, wellbeing, positive emotions and happiness are improved by this activity. In contrast, wellbeing during the activity shows a similar relationship to mood, comparing riders and dog owners, but a stronger association between physical activity and mood was found in riders compared to dog owners ([Figure 2](#ijerph-17-04136-f002){ref-type="fig"}). This indicates that riding could be seen as moderate physical activity, which affects mood.

4.5. Limitations of the Study {#sec4dot5-ijerph-17-04136}
-----------------------------

Our study has several limitations. Due to the study design as a cross-sectional study, no causal conclusions can be drawn. Nevertheless, the relationships extracted from the data should be considered as supporting recommendations within a program to increase physical activity in older-aged people in natural environments. Future studies should adopt a longitudinal design to examine changes in wellbeing and happiness, of pet attachment and nature relatedness over time. Another limitation of this study is that it has been conducted in individuals 45+ years of age from Austria. Thus, studies in other countries or different age groups are warranted. However, studies indicate no differences in health and wellbeing in the elderly \[[@B48-ijerph-17-04136]\], younger people \[[@B50-ijerph-17-04136]\] and children \[[@B49-ijerph-17-04136]\] due to leisure time working in nature. Moreover, activity levels are positively influenced by dog walking in children \[[@B14-ijerph-17-04136],[@B15-ijerph-17-04136]\], in adults \[[@B16-ijerph-17-04136],[@B17-ijerph-17-04136]\] and also in the elderly \[[@B18-ijerph-17-04136],[@B19-ijerph-17-04136],[@B20-ijerph-17-04136]\]. Additionally, high levels of pet attachment are shown in children \[[@B56-ijerph-17-04136]\], in adults \[[@B55-ijerph-17-04136]\], and in elderly people \[[@B20-ijerph-17-04136],[@B58-ijerph-17-04136],[@B59-ijerph-17-04136]\]. Another limitation should be mentioned that due to the recruitment strategy, a selection bias was possible. Further, our study was based on questionnaires. The participation rate was low, but the response rate was high, which could also have led to self-selection bias. Another limitation was that we did not inquire into household size, which could have been relevant concerning pet attachment because singles living with a pet could be very different from those who have a family.

Nevertheless, to our knowledge, this is the first study which addressed the relationship between recreational horseback riding, pet attachment, nature relatedness, physical activity and wellbeing in older people so far. This could be important for future endeavors to improve the quality of life in an aging population.

5. Conclusions {#sec5-ijerph-17-04136}
==============

We could find support for our first hypothesis that riders have similar levels of activity, overall NR scores and wellbeing compared to dog owners. Consistent with our second hypothesis that NR scores, pet attachment and activity levels influence wellbeing and happiness (mood), we observed a pattern of such relationships both in riders and dog owners that is similar but also shows some differences that should be further explored.

This study adds additional evidence and extends existing knowledge about nature relatedness, pet attachment and activities with dogs and horses. Pet ownership, regardless of whether horses or dogs, promotes wellbeing and happiness by activities with and closeness to these animals \[[@B63-ijerph-17-04136]\]. Additionally, horseback riding and dog walking might help to reach the recommended activity levels. The results suggest that horseback riding provides similar benefits as are already known for dog walking.
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ijerph-17-04136-t001_Table 1

###### 

Adjusted nature relatedness-score (mean +/− SEM) and associated *p*-values of nature relatedness overall scale and sub-scales.

  Scale                Riders (1)      Dog Owners (2)   Without Pets (3)   *p*-Value (1)--(2)   *p*-Value (1)--(3)
  -------------------- --------------- ---------------- ------------------ -------------------- --------------------
  Overall              4.13 +/− 0.06   4.04 +/− 0.06    3.69 +/− 0.07      0.325                ≤0.001
  Nature experience    3.84 +/− 0.09   3.82 +/− 0.09    3.24 +/− 0.1       0.878                ≤0.001
  Nature self          4.33 +/− 0.07   4.23 +/− 0.07    4.05 +/− 0.08      0.338                0.018
  Nature perspective   4.16 +/− 0.07   4.02 +/− 0.08    3.65 +/− 0.08      0.234                ≤0.001
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###### 

Mood estimation.

  Mood Rating      Riders      Dog Owners   Without Pets   
  ---------------- ----------- ------------ -------------- ----
  Very good (AB)   Frequency   53           38             30
  Frequency in %   79.1%       70.4%        58.8%          
  Good (CD)        Frequency   14           15             21
  Frequency in %   20.9%       27.8%        41.2%          
  Bad (EF)         Frequency   0            1              0
  Frequency in %   0.0%        1.9%         0.0%           
  Very bad (G)     Frequency   0            0              0
  Frequency in %   0.0%        0.0%         0.0%           
  %, Percent                                               
